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Foreword
Bruno Buchberger — A life devoted to symbolic
computation
This special issue contains polished and refereed
versions of many lectures presented at the symposium
“LMCS 2002 – Logic, Mathematics and Computer Sci-
ence: Interactions”, held in honor of Prof. Dr.Dr.h.c.mult
Bruno Buchberger on the occasion of his 60th birth-
day in October 2002. Many colleagues from all around
the world convened in Hagenberg, a small village near
Linz in Austria, to celebrate Bruno’s birthday, discuss his
numerous contributions to logic, mathematics, and com-
puter science, and wish him well for the retirement he was
about to start. In addition, this issue includes two papers
that were submitted in response to a general call to the
community for submission to this special issue. As the organizers of LMCS 2002 we want to
thank all the colleagues who have contributed to make this celebration the great success that it
was.
For those of you who are not so familiar with Bruno’s life and his devotion to symbolic
computation, let us try to paint a necessarily sketchy picture of the first 60 years in Bruno’s
scientific life. Bruno was born in Innsbruck, the capital of the Tyrol in Austria, in the harsh and
difficult war year of 1942. His father was a police officer and his mother a housewife. Bruno is
the third and youngest child of his parents. Not very much is known to us about his childhood
years in Innsbruck, except that he already showed an obvious talent for entertaining people and
capturing their attention. He finished his high school education with all the best possible grades,
and he could have taken many paths for his professional life.
Bruno decided to study mathematics at the University of Innsbruck, where he finished his
thesis in 1965 on “Ein Algorithmus zum Auffinden der Basiselemente des Restklassenringes nach
einem nulldimensionalen Polynomideal” (“An algorithm for finding the basis elements of the
residue class ring of a zero-dimensional polynomial ideal”) under the advisorship of Wolfgang
Groebner. This was the birth of the theory of Groebner bases! (A translation of Bruno’s thesis
into English by Michael Abramson is also included in this special issue.) But the baby remained
unnoticed by the mathematical world until the mid-1970s, when Ruediger Loos encouraged
Bruno to publish a paper on the topic in the SIGSAM Bulletin. From then on history took its
course, and Groebner bases were launched on their successful path into a variety of branches
0747-7171/$ - see front matter c© 2005 Elsevier Ltd. All rights reserved.
doi:10.1016/j.jsc.2005.09.005
256 Foreword / Journal of Symbolic Computation 41 (2006) 255–258
in mathematics. By now, 10 textbooks, and more than 600 journal and conference articles have
been published worldwide on the theory of Groebner bases. Over the past 10 years alone, there
have been approximately 3500 citations of the theory of Groebner bases. In fact, Bruno’s baby,
as a grown-up, became a separate entry in the AMS Mathematics Subject Classification, namely,
“13P10 Polynomial ideals, Groebner bases”. The Groebner basis algorithm is now contained in
all major computer algebra software systems and is installed in several million copies of these
systems worldwide
The mid-1960s were the days of the pioneers of computing. The young scientist Dr. Bruno
Buchberger started to work on recursion theory. He was in the team running the first computer
laboratory at the University of Innsbruck, where he
created the first implementation of Groebner bases. Later
he spent a year as an exchange scholar at the Joint
Institute for Nuclear Research in Dubna near Moscow.
In 1974 the then young University of Linz was lucky
enough to be able to attract him to a professorship in
algorithm theory and mathematical logic. Bruno has been
a professor at Johannes Kepler University of Linz ever
since. In his first years in Linz, Bruno did pioneering
work in the design of hardware and software for parallel
computing machines, culminating in the creation of the
L-machine, a prototype of a parallel machine. The
demand of the computer algebra community for his
Groebner bases brought him back into constructive algebra. He initiated and co-edited the
extremely influential book “Computer Algebra”, which helped a lot in disseminating these new
ideas to a wide community of young researchers.
In the 1990s Bruno embarked on a new
scientific journey, the integration of (logical)
proving and (algebraic) computation, or, in
other words, of automated reasoning and
computer algebra. His Theorema project
has been extremely fruitful for providing
a seemingly unlimited resource for topics
in Ph.D. theses and the careers of young
scientists.
In 2002 Bruno opted for early retirement as a professor, with the goal of being able to devote
more time to his research interests. And, as a consequence, only very few professors are as active
in their professional years as Bruno is in retirement.
Bruno has always held strong convictions about the integration of logic, mathematics, and
computer science, refusing to accept any division of these fields into separate branches. Scientific
value, impeccable rigor, structural clarity, and pedagogical presentation are of equal importance
in all these fields, and Bruno has preached this gospel to colleagues and students throughout his
scientific career. All the graduate students at RISC had to take and sometimes suffer through
his course of “Thinking, Speaking, Writing”. But never has anyone of them finally regretted the
experience.
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But Bruno has not only been active as a
researcher and professor. He has always
had the great gift of thinking ahead for the
community and accepting responsibility
for its further development. So in 1985,
when the computer algebra community
was still discussing whether it would be
wise to have a yearly conference, Bruno
went ahead and founded the Journal
of Symbolic Computation. Through the
first 10 years of JSC, Bruno has worked
extremely hard to make it a success story.
Is there anybody among us who could – or, for this matter, would like to – imagine what symbolic
computation would be without the JSC?
In 1987 Bruno officially founded
the Research Institute for Symbolic
Computation (RISC). At that time
RISC was still located on the campus
of the University of Linz. But the
gradient of expansion was already
significantly steep and the few RISC
offices were densely packed with
researchers, students, and computers.
One afternoon Bruno invited the
RISC faculty to an excursion to the
castle of Hagenberg. Arriving there
after a car drive of about 20 minutes,
it was obvious to all of us that the
building was a ruin rather than a castle. But after some climbing, when we reached the inner
courtyard, Bruno revealed his plans to us by saying, “In 1989 RISC will move in here!”. In
contrast to all of us, Bruno had not the slightest doubts, and indeed within two years the castle
had been beautifully restored with the help of the Upper Austrian government, and RISC moved
in.
At the same time as RISC started its research business in
the castle, the starting signal was given for another success
story in the immediate neighborhood of it. With the goal of
combining business, research and education with the focus on
software, Bruno not only founded the RISC Software Company
but also succeeded in convincing other colleagues and companies to join his vision of creating
the Softwarepark Hagenberg, which today is one of the most dynamic and successful technology
parks in Austria.
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The full range of Bruno’s activities is far beyond the scope of this foreword. Suffice it to say
that Bruno has done invaluable service to the Johannes Kepler University of Linz and to the
industrial development of the region of Upper Austria, he has been influential in the creation
of the computer science department at the University of Innsbruck, he has been a scientific
advisor to the Austrian government for many years, and he has been invited to join the Academia
Europea. Important developments in Japan and Romania owe a lot to Bruno’s unconventional
ideas. So it is no surprise that Bruno holds honorary doctorates from the University of Nijmegen
in The Netherlands, the University of Timisoara in Romania, and the University of Bath in the
United Kingdom.
This special issue of the JSC is intended as a recognition of Bruno’s contributions to the field
of symbolic computation. Bruno’s influence has been tremendous in the past; may we be lucky
enough to enjoy it for many years to come.
Ad multos annos!
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